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Acidosis is now generally known to be present in various diseases,
such as diabetes, nephritis, uremia, and when violent diarrhea and vomit-
ing occur clinically, there is also a rapid decrease in the body fluids.
In most cases of cholera, the victim falls into a state of temporary
inanition, and in consequence of the action of the toxin on the kidneys,
so-called cholera nephritis very often develops. The decrease of blood
alkali and the accumulation of acid in the body, make the existence
of acidosis a certainty.

Sellards noted the remarkable tolerance of the urine to alkali, while
Rogers observed a notable decrease of alkali in the blood.

During the cholera epidemic of last year, 529 cases were treated in
the Dairen Isolation Hospital. Owing to a lack of apparatus Van
Slyke's method for the determination of acidosis could not be employed.
Traube's quinin method was resorted to instead, and the stalagmometer
was employed. Placing the blood plasma to be tested in a solution of
hydrochlorate of quinin liberates the quinin through the action of the
alkali in the plasma, and the quinin so liberated will lower the surface
tension of the solution so that it assumes a form somewhat resembling
colloid and possesses a large molecular weight. Some of the mixture
is allowed to drip by means of a stalagmometer, and the amount of
alkali in the blood is determined by the number of drops. The greater
the amount of alkali present, the lower is the surface tension of the
mixture, and, also, the greater the number of drops. On the contrary,
if the number of drops is small, it is assumed that the alkali in the
blood is lessened, which state is termed acidosis.

The stalagmometer we used delivered 55.9 drops of distilled water
at 20 C. with the maximum range of about 0.1 drop. As a difference
of 0.15 drop was found to correspond to a rise or fall of 1 C, the
number of drops obtained from the experiment was calculated as for
a temperature of 20 C.

DETERMINATION OF ACIDOSIS IN CHOLERA CASE

1. Determination of Alkali in the Blood of a Person in Good Health.
—Five young men and five young women, all in good health, were

tested for blood alkali between 3 and 4 p. m. An average of 68 drops
(with 68.6 for the highest and 67.5 for the lowest) was obtained.

From the Dairen Isolation Hospital.
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Although the number of instances is too few to be used as a control,
the average obtained was thought to be near enough to the average of
69 drops obtained by Onodera in 200 cases.

2. Determination of Alkali in the Blood of Cholera Cases.— Forty-
nine cases of cholera subjected to the alkali test (including two cases in
which cholera vibrios were not found) were divided into three classes:
(1) mild, (2) medium and (3) severe—according to the conditions
present at the time of withdrawing the blood, which was just after
their admission to the hospital. All the patients, except two, were

young adults. The exceptions were aged 12 and 16 years, respectively,
(a) Nineteen mild cases (none resulting fatally) gave an average of
67.9 drops, showing little decrease from the average of 68 drops for
normal persons. This indicates that, as far as the alkali in the blood
is concerned, there is but little difference between mild cases of cholera
and normals, (b) Eleven medium cases (including one fatal case)
gave the average of 67.7 drops, being less by 0.3 drop than for normals.
However, it can hardly be said that any considerable decrease in alkali
in the blood was observed in these cases, (c) Among nineteen severe

cases (including thirteen fatal cases) with an average of 67 drops,
seventeen showed a remarkable decrease, the average being 66.6 drops,
being 1.4 drops less than for the average for normals. It may be added
that most cases below 66 drops ended fatally. In other words, the
decrease in the number of drops appeared to have some definite
relationship to the prognosis.

3. Alkali Injection and Number of Drops.—The alkali used was
sodium bicarbonate. It was dissolved in saline solution up to from
25 to 30 per cent., sterilized, and from 500 to 1,000 c.c. of this solution
was injected intravenously. This injection was performed, when
possible, immediately after or within a few hours after the patient's
admission to the hospital. After the blood alkali has been determined,
the operation was repeated, if necessary. These determinations of the
alkali were made at intervals of one hour, one day, or several days. Of
the twenty-seven cases, the number of drops or the alkali in the blood
were increased in fifteen; the alkali was decreased in eight, and no

change was noted in three.
When more injections were given, the increase in alkali was greater.

Therefore, in many cases, the injection of the sodium bicarbonate solu¬
tion caused a temporary or a permanent increase of alkali in the blood,
and an improvement in the patient's condition.

Why did the number of drops decrease after the injection in certain
cases ? Probably because the acid generated in the body was present in
such large quantity that even the injection of alkali did not cause a

notable increase in the blood alkali.
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TREATMENT OF CHOLERA

1. Injection of Sodium Bicarbonate Saline.—There is no disputing
the efficacy, to a certain degree, of the injection of immune serum and
saline, but it is far from satisfactory. As stated, in cases of cholera,
especially severe ones, the blood alkali decreases remarkably, causing the
appearance of acidosis. Therefore, the injection of alkali, for instance,
sodium bicarbonate saline, is rational therapy. The amount of alkali
in the blood and the clinical symptoms may be considered to parallel
each other, as a rule. In other words, the more the alkali increases,
the greater improvement in the patient's condition. In cases which
ended fatally, even the use of alkali in large quantities could not pre¬
vent the blood alkali from decreasing sharply, the urine being strongly
acid, showing an increase of tolerance for alkali.

The mortality among those patients who received the sodium
bicarbonate and among others who did not was as follows : Cases treated
with sodium bicarbonate saline, forty-nine ; fourteen deaths, or 28.4
per cent, mortality. Cases treated with saline or serum-therapy or

both, 480 ; 205 deaths, or 42.7 per cent, mortality.
Making due allowance for the great difference in the number of

cases of the two groups, the death rate in the first group was 14.3
per cent, lower than the death rate in the second group. There is
reason to believe that this lowering of the mortality rate can be carried
still further. It is specially noteworthy that none of the patients sub¬
jected to the alkaline therapy died of the choleraic stupor or of uremia.

2. Lack of Chlorids in the Body.—Quantitative tests for chlorids in
the urine, were made by Moore's method in ten cases and showed that
the quantity of chlorid decreased markedly as the patient's condition
reached a very serious stage, and increased as he improved, gradually
reaching the physiologic state. The quantity of chlorid contained in
the urine of a healthy person is about 1 gm. In our patients, the
average was only 0.2 gm. on the second day of the disease, 0.4 gm. on
the fifth day, and 0.5 gm. on the ninth day.

It may be assumed that when the blood chlorid is not measured, its
accumulation in the body must be reckoned with. However, when it
is remembered that, according to Rogers, the blood chlorid of cholera
patients is below the average normal, the injection of saline as a cure

is based on rational grounds. Nevertheless, to prevent the removal
of the saline injected it seems rational to use hypertonic saline, from
1 to 1.2 per cent, above the physiologic percentage.

SUMMARY

1. The alkali content of the blood in mild cases of cholera is prac¬
tically the same as in health. But in the severer, and especially in the
very serious cases, a marked decrease of alkali is observed, leading
to acidosis.
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2. By the injection of alkali, the blood alkali in cholera cases is
generally increased temporarily or permanently; that is to say, the
number of drops by the stalagmometer (according to Traube's method)
increases. The occasional decrease of the number of drops is believed
to be due to the increased acid produced in the body and to the
great increase of tolerance to alkali in consequence of acidosis in an

acute form.
3. The mortality after the injection of sodium bicarbonate-saline

in forty-nine cases was 28.4 per cent., while the mortality in 480 cases

in which no alkali was given, but instead saline, or serum, or both,
was 42.7 per cent., a difference in favor of alkaline therapy of 14.3
per cent.
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